Body composition is a good indicator of an individual's health and physical status. In addition to total body fat, fat distribution is a major risk factor for cardiovascular diseases and insulin resistance/diabetes in elderly. There are a limited number of studies focused on the body composition of elderly populations in Turkey.
INTRODUCTION
The world population is rapidly ageing. Elderly populations have grown because of worldwide improvements in health services, educational status, and economic development [1] . According to the Turkish Statistical Institute (TurkStat) today Turkey's population reached about 72.5 million, half of Turkey's population is under the age of 28.8 and a number that has risen 3.6 months in the span of a year. The population aged 65 and over constitutes 7.0 percent of the overall population [2] . Older age groups will gradually assume more weight in 2025 and this proportion will be expected to increase to 9% [3] . With increasing ageing trends, it is necessary to consider older people's cognitive strengths, capabilities and health risk.
Changes in the body composition occur over lifetime. At every stage of life, there are physical changes in the human body. Ageing is associated with changes in the body composition that including an increase and redistribution of adipose tissue and a decrease in skeletal muscle, bone mass and physical function, the beginning as early as the fourth decade of life [4] . Anthropometric measurements, which are convenient, non-invasive, easy and inexpensive to collect, are highly reliable for indirectly determining the body composition evaluation when compared with more sophisticated methodologies such as underwater weighing, air displacement, Dual Energy X-Ray Absorptiometry etc. [5, 6] . The body composition is a good indicator of an individual's health and physical status. A link between age-related changes in the body composition and the increased prevalence of disease and disability in old age has been well established [7] . In recent years advances in technology have permitted the construction of body composition which defines the body in terms of more than two components. The two-component model (fat-free mass and fat mass), in which the body is divided into lean and fat [8] (Figure 1 ). These methods can be used in laboratories or clinical settings to measure the total body composition.
The WHO Expert Committee on Physical Status stressed the need for local gender-and age-specific reference values for the elderly [9] . In Turkey, only a limited number of anthropometric and nutritional studies have been carried out in the elderly [10, 11, 12, 13, 14] .
The main objective of this study is to determine the anthropometric and body composition characteristics and evaluate their variation according to age and gender for the elderly living in nursing homes in Ankara. 
MATERIAL AND METHODS
Study location, population, and data source All the participants were verbally informed and verbally agreed to participate in research voluntarily. All the measurements were gathered from four elderly Nursing Homes which are located in Ankara, the capital city of Turkey. All the subjects provided a brief medical history and were free of disease which might have been relevant to consideration of the body composition (diagnosis of osteoporosis, renal or hepatic disease, malignancy, cardiovascular diseases).
Anthropometric Measurements
Height was measured to the nearest 0.1 cm using a Martin® type anthropometer while elderly were standing upright on a platform and head in the Frankfort plane. Weight was measured to the nearest 100 g using a digital scale (Tanita corp.). Subscapular, suprailiac, biceps and triceps skinfold thickness was measured to the nearest mm using a Harpenden® type calliper with the average of two measurements at each site being used for analysis. The body mass index (BMI) (Wt (kg)/ Ht 2 (m)) was also calculated as a measure of the body composition to support skinfold data. The body composition was represented by percentage of fat and fat free mass. Anthropometric data of all subjects were collected by the same person. All the subjects were measured in underwear without shoes. 
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Statistical analysis
Descriptive statistics were made according to age and sex using the Statistical Package for the Social Sciences (SPSS) version 13.0. The student t test was used to evaluate differences between sexes according to age. To show the obesity rate, the body mass index (BMI) and the BMI categories recommended by the WHO (5) (BMI < 18.50: underweight; BMI 18.50-24.99: normal weight; BMI 25.00-29.99: overweight; BMI 30.00-39.99: obese; BMI > 40.00 morbid obese) were used. The pearson correlation coefficients were calculated to determine the correlations between the anthropometric measurements and body composition values.
RESULTS
The sample, representing aged 65 years and older, consisted of 164 subjects (91 females, 73 males) and physical characteristics of the subjects are summarized in Table 1 . From these records, 10 of them were excluded because of lack of important demographic data such as the date of birth. Males were taller than females (163.73 cm (SD 6.5) and 149.37 (SD 6.6) cm, respectively) and the difference was statistically significant (p<0.01). Gender-related differences showed that males had significantly greater weights (p < 0.01) than females.
The results show that the body mass index was 26.60 kg/m 2 and 26.02 kg/m 2 for females and males respectively. The body mass index of female elderly reduces with age ( Figure 2 ). There was significant difference in the BMI or fat mass when comparing males to females. Males had significantly greater fat free mass (P < 0.001) than females, while females had significantly greater (P < 0.001) body fat as the percentage of body weight (Table 1, Figures 2-4) .
Upper arm circumferences, fat mass, arm fat area ( Figure 3 ) and skinfold thickness were greater in females ( Table 1) .
The mean values of all anthropometric measurements significantly differed between sexes, except for arm circumferences ( Table 1) . The slopes for decline with age in average values of all anthropometric variables were of greater magnitude in females than in males (Figures 2-4) . Table 2 also shows the Pearson correlation coefficients between the anthropometric measurements and body composition values. High correlation were found between BMI and arm fat area, fat mass and fat free mass both for males and females. In this study, the estimated prevalence of obesity for females were ( 
DISCUSSION
The body composition is a good indicator for assessing obesity and the nutritional status of people. The body compositions in elderly have recently been investigated in different countries. But there are only a few studies concerning the prevalence in the Turkish elderly [17, 18] .
In the present cross-sectional study we investigated anthropometric measurements in elderly people. The lack of anthropometric cross-sectional surveys in Turkish populations limits the comparison of our sex and age-specific results with those produced by other studies. The results of our study provided useful information, even if preliminary, on the anthropometric characteristics of the elderly people living in nursing homes in Ankara.
The body composition changes occur differently in males and females, and in the various phases of ageing, influencing anthropometry. Consequently, the anthropometric standard values derived from adult populations may not be applicable to the elderly [19] . The ageing process involves modifications in nutritional and physiological status, such as a decrease in the body weight and height [20] , and a reduction in fat-free mass associated with an increase in the fat mass. Moreover, a redistribution of adipose tissue occurs with accumulation in the trunk and visceral sites [21, 22] . This study results show that males had a significantly greater fat free mass (P < 0.001) than females, while females had a significantly greater (P < 0.001) body fat as the percentage of body weight (Table 1, Figures 2-4) , as expected and reported by others [23, 24] .
Recent studies report high prevalence rates of obesity and overweight among adults in Turkey and higher obesity rate for females than males [25, 26, 27] . This study also provides valuable descriptive information on the current prevalence of overweight and the body composition in Turkish elderly. In elderly (over 65 years and older), the health risk of overweight is unclear; in fact, population data indicate that moderate overweight at older ages is associated with lower mortality. Among those older than 80 years, thinness and loss of lean body mass may be a more significant problem than overweight. It is known that both lean and fat body mass play a role in determining the health status and outcomes [10] . Low body mass index (BMI), indicative of chronic energy deficiency (CED) and malnutrition, is associated with compromised immune function, increased susceptibility to infectious illnesses, and reduced survival among elderly [28] .
The pattern of sex differences in anthropometric characteristics of the elderly, as observed in this study, was similar to patterns reported from the other developed [29, 30] and developing countries [31, 32, 33, 34] .
Anthropometric and nutritional characteristics are related to environmental factors, socio-economic structure, habits, educational status, climate, nutritional regime as well together with genetic factors. This makes it difficult to give a standard interpretation of their values. But it has been known that anthropometry is an essential tool in geriatric nutritional assessment to evaluate body compositions, which are both important risk factors for severe diseases and disability in the elderly.
The present study did not aim to establish recommended standards for the BMI and the body composition value among the elderly living in nursing house in Turkey, as these values should provide baseline information on the body composition for elderly. It is important to highlight the high prevalence of overweight and obesity ratios among females in nursing homes, and public preventions must be considered. The results of this study identify the elderly participants, who are particularly at risk, and will allow health care workers to focus their attention on the elderly living in nursing houses.
